ABSTRACT. Automated ribotyping classified 70 Erysipelothrix species strains, previously classified into 14 RAPD patterns and into 63 PFGE patterns, into 27 ribogroups. Twenty-three strains of the 70 analyzed and classified into 13 ribogroups were previously classified into six ribotypes by the traditional ribotyping method. Moreover, automated ribotyping differentiated seven strains that were not differentiated by PFGE. Therefore, automated ribotyping was more sensitive than RAPD and traditional ribotyping, and it might be a useful method for a rapid screening in epidemiological study of strains of this genus, and more accurate results can be obtained when this method is used together with PFGE. KEY WORDS: Erysipelothrix, riboprinter, ribotyping.
Erysipelothrix rhusiopathiae is known to be the causative agent of erysipelas in swine and erysipeloid in humans, and has been isolated from many species of wild and domestic animals, and food stuffs in most part of the world [5, 13, 15, 16, 23, 27] . The genus Erysipelothrix is comprised of E. rhusiopathiae, E. tonsillarum, and strains representing a possible new and separated unnamed species, with the strains usually differentiated and classified based on those serovars [24] .
Recently, we demonstrated that randomly amplified polymorphic DNA (RAPD) is able to differentiate the species and classify the bacterial strains of this genus at subspecies levels, and is useful for epidemiological study of strains of this genus [17] . We also demonstrated the usefulness of pulsed-field gel electrophoresis (PFGE), using SmaI as a restriction enzyme, for epidemiological studies of strains of this genus [18] . Ahrné et al. [1] have studied the relatedness among strains of genus Erysipelothrix by using traditional ribotyping of the 16S rRNA gene. However, it was less discriminatory than RAPD [17] . Moreover, traditional ribotyping involves laborious and time-consuming steps, requiring more than three days to produce a result from cell lysis to ribotype, and requires the work of skilled persons [1, 10, 11, 14] . To overcome these drawbacks, an automated ribotyping system-RiboPrinter Microbial Characterization System (Qualicon TM , Wilmington, DE)-has been developed. This system can be applied to virtually all species of bacteria, and can determine the rRNA gene patterns (ribopatterns) from bacterial strains in few hours and store the patterns in a computer data base. Moreover, due to the automation of almost all the processes and the use of standard consumables supplied by the manufacturer, the obtained results are highly standardized and allow reliable comparison among the current profiles with other profiles stored in the database [6, 20] . Studies have demonstrated that this automated system is a reliable tool for the identification and differentiation of strains of several bacterial species, and for epidemiological studies [2-4, 7-9, 22, 25, 26] . It also has discrimination capacity close to that of pulsed-field gel electrophoresis, and, in some cases, the system was able to classify strains that were not classified by PFGE [12, 19, 21] . However, there is no report regarding to the use of this system for analysis of strains of genus Erysipelothrix. The aim of this study was to determine the usefulness of the RiboPrinter System for analysis of the strains of the genus Erysipelothrix and to compare the results with those previously obtained using RAPD, PFGE and traditional ribotyping.
Seventy strains of genus Erysipelothrix, previously analyzed using RAPD and PFGE [17, 18] were used. These comprise 55 E. rhusiopathiae and 12 E. tonsillarum strains, as well as two strains of serovar 13 and one strain of serovar 18 that have been considered to be members of a possible new species [24] . The details regarding each strain are shown in Table 1 . Ribotyping was performed using the RiboPrinter System, described in detail by Bruce [6] , according to the manufacturer's instructions for gram-positive bacteria. DNA of each strain was restricted with the restriction enzyme EcoRI, used routinely by the manufacturer, and PvuII. In brief, the Erysipelothrix strains were plated onto tryptose phosphate agar plates, prepared by adding 1.5% agar and 0.1% Tween 80 to the tryptose phosphate broth (Difco), and grown overnight at 37°C. Colonies were picked up from individual culture plates, suspended in the sample buffer, transferred to the RiboPrinter sample carrier (each carrier can accommodate eight samples) and heated at 80°C for 10 min. After the addition of lytic enzymes, the samples were transferred to the RiboPrinter System. The following steps were carried out automatically. A customized camera detected the light intensity of the DNA fragments, and each strain pattern was converted to digital information, normalized to the position of the molecular size standards, compared with patterns obtained previously, and subsequently archived into a dynamic library. The similarity coefficients between the strains were calculated using the RiboPrinter System proprietary algorithm, and if the similarity is >0.93, the RiboPrinter System considers them statistically indistinguishable and clusters into the same group, namely, "ribogroup" [26] .
Ribotyping, using the RiboPrinter System and EcoRI as a restriction enzyme, produced a number of DNA fragments enough to differentiate unique patterns for each of the 70 strains analyzed. On the other hand, PvuII produced ribopatterns with few bands and did not allow the differentiation of the strains (data not shown). Thereafter, we analyzed the strain relatedness based on the results obtained using EcoRI. The 70 strains analyzed were clustered into 27 ribogroups by the RiboPrinter System, and were designated herein as ribogroups A1 through A27 ( Table 1 ). The ribopatterns produced for each ribogroup, based on the average value of the ribopatterns obtained from each member of the correspond- ing ribogroup, are shown in Fig. 1 . Sufficient fragment band differences were present to allow differentiate the strains at subspecies levels ( Fig. 1, Table 1 ). No strains previously classified into different species by the PCR-based methods [17] were clustered into a same ribogroup, and also the strains of serovars 13 and 18 were clearly differentiated. The strains previously classified as E. rhusiopathiae were clustered into 20 ribogroups, designated A1 through A20, and the strains classified as E. tonsillarum were clustered into four ribogroups, designated A21 through A24. The strains of serovar 13 were clustered into the ribogroups A25 and A26, and the strain of serovar 18 into the ribogroup A27. In our previous study using the same strains, we showed that RAPD was able to classify those strains into 14 RAPD patterns [17] and the PFGE into 63 patterns [18] . Ahrné et al. [1] studied 39 Erysipelothrix strains using the traditional ribotyping method with a 420-bp DNA fragment probe produced from the 16S rRNA gene of E. rhusiopathiae. Using that method, they classified those strains into nine ribotypes. In the present study, of those 39 strains, 23 strains, which were classified into six ribotypes using the traditional method, were also submitted to analysis with the RiboPrinter System and were subsequently classified into 13 ribogroups (Table 1 ). The strains ME-7, and Kaparek and K075, respectively classified into the ribogroups A1 and A2, showed unique ribogroup patterns among the E. rhusiopathiae strains (Fig. 1) . Ahrné et al. [1] obtained similar results for the strains ME-7 and Kaparek, but, in contrast to the results obtained by the RiboPrinter System, those two strains were classified into the same cluster. However, in spite of the difference in the ribogroup pattern, none of those three strains showed any atypical phenotypical characteristic, and no relationship of those uncommon ribopatterns with a specific serovar or source of the strains was seen. These results suggest that the RiboPrinter System is more sensitive than RAPD and the traditional ribotyping method previously described. Another advantage of the RiboPrinter System is its speed in processing the ribotyping. While traditional ribotyping requires more than three days, the RiboPrinter System typed 32 strains in only one day, and as after setting up the samples in the RiboPrinter System, the analysis can be carried out automatically overnight, only two days were required to analyze all the 70 strains. This advantage should also be emphasized when comparing this method with PFGE. Among the 70 strains analyzed, 12 were previously classi- Ahrné et al. (1995) fied into five clusters comprised of one cluster with four strains, and four clusters with two strains each by PFGE [18] . However, the RiboPrinter System was able to differentiate among some of those strains. Of the strains 47, r4.1a, r6.1a and N008, which were clustered together into the cluster P28 by PFGE, the strains 47, r4.1a, and r6.1a were clustered into ribogroup A11, and the strain N008 was clustered into ribogroup A12 by the RiboPrinter System. Likewise, of the other eight strains clustered into four clusters with two strains apiece, the strains 212 and 213, of PFGE cluster P17, were clustered into ribogroup A9 and A12, the strains 136 and 20.4a, of PFGE cluster P25, into ribogroup A7 and A12, the strains 88 and 97, of PFGE cluster P38, into ribogroup A3 and A16, respectively, but the strains 17.2a and 10.2a, of PFGE cluster P12, could not be differentiated even by the RiboPrinter System and they were clustered into the same ribogroup A3 (Table 1) . Thus, more accurate results can be obtained by using this method together with PFGE.
The results of this study demonstrated that the RiboPrinter System, developed initially to satisfy the needs of the food industry for rapidly identifying pathogenic and spoilage microorganisms [6] , is also able to differentiate among strains of genus Erysipelothrix, it is more sensitive than the RAPD and traditional ribotyping methods, and it might be a useful tool for epidemiological studies of strains of this genus. Moreover, as RiboPrinter System differentiated strains that were not differentiated by PFGE, it might be advisable to use this method in complement to PFGE when more accurate and reliable results are desired.
